Introduction
Most of the crystal structures that appear in Main Group Metal Chemistry are well-refined crystal structures, and any anomalies in the structural analyses are usually mentioned in the reports. Occasionally, errors can arise in the interpretation of a correctly determined structure; for example, although the two forms of tri(o-tolyl)stilbene crystallize in centrosymmetric (P-1, C2/c) space groups, the report states that "the molecules are chiral" [1] . The individual molecules are themselves chiral; however, the crystal comprises equal proportions of enantiomers, so that no useful information can be extracted from the statement. Another study reports two metal atoms that are only 1 Ä apart [2] ; the structure is, in fact, disordered, and when the disorder is properly treated, the structure refines to a one having a slightly different chemical composition [3] , More troublesome are errors arising from structure determinations in which the space groups are of unnecessarily lower symmetry; if the omitted symmetry element is a center-of-inversion, the bond dimensions may not be reliable [4] ,
Experimental
The identification of possibly incorrect space groups was carried out by inspection of the cell constants of crystal structures published in the last five issues (1995 -1998) of Main Group Metal Chemistry. Two structures required a change from the triclinic to the C-centered monoclinic; the matrices for the transformations were obtained by LEPAGE [5] . For three structures, the original hkl data files were recovered from the authors; the crystallographic-information-files of the revised structures have been deposited with the Cambridge Database Centre as supplementary publications CCDC 117373, 117374 and 117376. The revised atomic coordinates of the fourth structure are deposited as CCDC 117375. 
Tris(di-i-propyldithiophosphato)indium(lll)
This structure has been refined in the acentric space group [a = 11.180(1), b= 11.568(1), c = 14.938(4) Α, α = 89.25(2), β = 67.84(5), γ = 87.98(4)°] to R = 0.076 for the / > 2σ(/) reflections and R = 0.081 for all 6868 reflections. Only the In, S and Ρ atoms were refined anisotropically, and the apparent disorder required C-C distances to be fixed [7] , The missing center of inversion and twofold axis are evident from the plot of the two independent molecules. The space group is C2/c [a = 11.180(1), b = 27.67(1), c = 11.568(1) Ä, β = 92.02(4)°] after applying the (100,-102,0-10) transformation. In this setting, the structure refines to 0.043 for 3064 /> 2o{l) reflections and 0.047 for all 3316 reflections. No restraints are required in the refinements, and all non-hydrogen atoms are refined anisotropically. In the monoclinic cell, the indium atom lies on a two-fold axis (Fig. 2) . Chromate pentahydrate has also been described in the acentric P1 space group, for which a= 10.037(1), b = 11.594(2), c = 13.420(2) Α, α = 113.72(2), β = 100.27(1), γ = 91.50(1)°; the refinement on 5428 unique reflections converged to an R index of 0.034 for 2364 I > 2c{i) reflections (R for all reflections not given). The unit cell contains only one formula unit, and all atoms are in general positions. Hydrogen atoms belonging to the water molecules were not included in the model. The ORTEP plot shows unusually elongated ellipsoids for most of the non-hydrogen atoms [7] . When refined in P-1, the crystal structure has two independent centrosymmetric zinc-macrocycle entities; the two entities are linked by a Chromate group into a chain (Fig. 3 ). The refinement on only half the number of variables led to an R index of 0.077 for 2280 />2σ(/) reflections (R = 0.161 for all 4917 reflections).
Figure 3.
Crystal structure of (3,14-dimethyl-2,6,13,17-tetraazatricyclo[14,4,0 1 18 ,0 7 · 12 ] docosane)zinc(ll) Chromate pentahydrate. Selected bond distances and angles: Zn1a-N1a = 2.081(6), Zn1a-N2a = 2.124(6), Zn1a-04 = 2.206(5), Zn1b-N1b = 2.059(6), Zn1b-N2b = 2.092(7), Zn1 b-03 2.327(6), Cr1-01 = 1.629(6), Cr1-02 = 1.644(6) , Cr1-03 = 1.661(5), Cr1-04 = 1.634 (5) A; N1a-Zn1a-N1a' = 180.0(1), N1a-Zn1a-N2a = 84.3(2), N1a-Zn1a-N2a = 95.7(2), N1a-Zn1a-04 = 92.9(2), N1 a-Zn1 a-04< = 87.1 (2), N1 a'-Zn1 a-N2a = 95.7(2) 2, N1 a-Zn1 a-N2a' = 84.3(2), N1 a'-Ζηλ a-04 87.1(2), N1 a'-Zn1 a-04' = 92.9(2), N2a-Zn1 a-N2a = 180.0(2), N2a-Zn1a-04 = 87.1(2), N2a-Zn1a-04' 92.9(2), N2a'-Zn1a-04 = 92.9(2), N2a' Zn1 a-04 = 87.1 (2), 04-Zn1 a-04 
4.
Diethyl (1,4- 
diazabicyclo[2,2,2]octane)zinc(ll)
This compound has been described in Pa [a = 14.316(2), b = 7.871 (2), c = 16.294(4) Α, β = 91.21(2)°], and there are two formula units in the unit cell. The diethylzinc molecule is linked through the /V-heterocycle into a chain [8] , Omitted from the published atomic coordinates are three atoms (C28, C29, C30). The structure factors were calculated from the atomic coordinates; the reflection indices and the cell were then transformed by (001,0-10,100) [9] . The P2/c model [a = 16.294(4), b = 7.871 (2), c = 14.316(2) Α, β = 91.21 (2)°] has the Zn1 atom in the Wyckoff 2e site (Fig. 4) . Atomic coordinates are listed in Table 1 . The simulated structure factors were calculated without the three missing atoms; the omission necessitated the ethyl group bonded to the Zn2
Vol. 22, No. 7, 1999 Space Group Changes for Dichlorodicyclopentyl (4, 4 '
Tris (DI-i-Propyldithiophosphato) atom to be given half site-occupancy. In the revised structure, the ethyl group bonded to the Zn1 atom is disordered in its methyl group. Perhaps the disorder was not recognized, and the authors refined the structure, without disorder, in the lower-symmetry space group. 
Comments
An example is provided [9] in which the revision of the space group of a main-group metal complex leads to a change from bicapped trigonal prismatic coordination to cubic coordination at the metal atom. Although somewhat less dramatic, the space group revision for compound 3 has permitted the hydrogen atoms of the lattice water molecules can be placed in chemically-sensible positions, so that the hydrogen-bonding scheme can be established. A change in the space group may, however, have no significant chemical implications, so that arguments about space group assignments can be a minor matter of crystallographic semantics to some chemists. To counter such a notion, one must be reminded that incorrect results run contrary to accepted practice in science [10] . On the other hand, whether a lower-symmetry structure without disorder or a highersymmetry structure with disorder is the true structure cannot be answered without resorting to accurately-measured diffraction data [4] , Errors in incorrect space groups should be considered major errors, and these must be rectified since the correct crystal symmetry is critical in many areas of science, particularly in nonlinear optics [11] .
